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PLANET CARRIER FOR A GEARBOX 
Description 
FIELD OF THE INVENTION 



The invention relates to a planet carrier for a gearbox, especially an auto- 
matic gearbox or a powershift gearbox, in which planet gears are mounted 
on pins and these planet gears engage a sun gear, which is arranged coaxial 
to the center axis of the planet gear, and an internal geared wheel. Further- 
15 more, the planet carrier is provided with a plate body for clutch or brake 
plates. 

BACKGROUND OF THE INVENTION 
Planetary gearboxes of the above-noted type are used primarily in automatic 

20 transmissions or powershift gearboxes. They comprise a central sun gear, an 
internal geared wheel arranged concentric to the sun gear, and several planet 
gears, which are arranged between the sun and the internal geared wheel. 
The rotational axes of the planet gears are aligned parallel but with axial 
spacing to the axes of the sun gear and the internal geared wheel, with the 

25 teeth of the planet gears being in constant engagement with the teeth of the 
sun gear or the internal geared wheel. The planet gears are mounted 
rotatably on a planet carrier. The planet carrier, sun gear, and internal geared 
wheel can be coupled to each other or to a stationary gearbox component for 
changing the gear transmission ratio, whereby the components coupled to 

30 each other are held to the same rpm or fixed so that they cannot rotate. The 
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coupling of various components is generally implemented through brake or 
plate clutches. 

Planet carriers for gearboxes are known, which comprise a one-piece or 
5 multiple-piece carrier flange for the planet gears and a rotationally symmet- 
ric cup-shaped part. Teeth for clutch plates or brake plates are typically 
formed on the cup-shaped part. Such a device is known from DE 195 44 
197. Accordingly, the planet carrier is constructed from a support base and a 
support cover, which define two parallel, spaced support planes separated by 

10 spacer columns. The connection between the support base and the support 
cover is produced by means of a weld connection via radially outwardly 
pointing flange plates formed on the open ends of the spacer colunms. In this 
way, the flange plates are connected to each other by means of ring seg- 
ments. It is further explained that the support base is to be produced as a cast 

15 or forged part, which leads to the fact that expensive finishing work must be 
performed on the support base in the region of the spacer columns. Addi- 
tional disadvantages of this solution are high production costs of cast or 
forged parts, their high weight, and low strength in the region of edges. 

20 Another configuration of a planet carrier is shown in German Patent 
Publication DE 43 02 844. Here, the configuration involves a planet carrier 
comprising a planet carrier hub part and a side wall component, which are 
formed as extruded or sheet-pressed parts. The side wall component is a cup- 
shaped plate body, while the planet carrier hub part comprises a ring-shaped 

25 disk and a tubular projection. Both components are rotationally symmetric 
with the exception of impressions, which extend in the axial direction. The 
impressions extend from the base of the side wall component outwards in 
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the axial direction and from the disk of the planet carrier hub part axially 
away from the ring-shaped projection. The shape of the axial impressions 
makes complicated processing steps necessary during the shaping process. 

5 When the planet carrier is assembled, the two components are welded to 
each other in the region of the impressions. Here, it must be guaranteed that 
they are positioned exactly both in the axial and also in the radial and 
peripheral directions. This requires enormous accuracy in the formation of 
the impressions and complicated positioning and centering means in the 
10 production of the weld connection, which counteracts an economical 
production of the planet carrier. 

SUMMARY OF THE INVENTION 

15 The invention is based on the objective of avoiding the noted disadvantages 
and thus creating a weight-optimized planet carrier, whose individual parts 
can be produced economically and with high dimensional accuracy and can 
be joined without expensive positioning means. 

20 According to the invention, this objective is met in that the planet carrier for 
a gearbox has a flange part comprising a radially extending first ring-shaped 
disk, which is provided with an axially formed receptacle and an axially 
extending cup-shaped projection, which extends from an inner edge of the 
receptacle; and a step-like cup body comprising a first sleeve section and a 

25 second sleeve section of smaller and larger diameters, respectively. These 
sleeve sections are connected so that they are axially offset relative to one 
another, at one of each of their ends by a radially extending, second ring- 
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shaped disk. The cup body further comprises an angled, ring-shaped 
projection on the outer end of the first sleeve section. The outer diameter of 
the first sleeve section is adapted to the inner diameter of the receptacle of 
the flange part, so that the cup body engages on its projection-side end in the 
5 radial receptacle of the flange part and is partially overlapped by this in the 
axial direction. Therefore, the ring-shaped projection contacts the receptacle 
of the flange part in the axial direction. A ring-shaped weld connection 
between the ring-shaped projection and the receptacle connects the step-like 
cup body to the flange part. Furthermore, recesses for planet gears are 
10 formed in the first sleeve section. Through these recesses, the planet gears 
are guided inwards through the sleeve section and engage in the sun gear. 

The above described arrangement enables a planet carrier according to the 
invention to be produced with a minimum of individual parts. Through the 

15 configuration of the planet carrier fi-om two rotationally symmetric or 
partially rotationally symmetric components, which are inserted one in the 
other, wherein the outer diameter of the first sleeve section is adapted to the 
diameter of the receptacle of the flange part, the axial positioning and the 
coincidence of the center axes of the two components is guaranteed through 

20 simple means and methods. The first ring-shaped disk of the flange part and 
the second ring-shaped disk of the step-like cup body define a ring-shaped 
receptacle space surrounding the planet carrier for planet gears. This space is 
defined inwards in the radial direction by the first sleeve section and is open 
outwards. The planet gears are held through recesses in the first sleeve 

25 section and thus are engaged with the sun gear or a not shown inner geared 
wheel coaxial to the sun gear. For holding a driveshaft or driven shaft, the 
flange part is provided with a cup-shaped projection. Through the configura- 
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tion of the individual components as rotationally symmetric parts, the 
necessity of positioning the parts relative to each other in the peripheral 
direction is eliminated, because there is no distinguishing orientation. 
Furthermore, through the exact fit of the two rotationally symmetric parts, 
5 when the planet carrier is assembled, the radial positioning is achieved 
automatically. At the same time, the receptacle of the first ring-shaped disk 
of the flange part forms a stop for the step-like cup body in the axial 
direction, whereby the axial positioning is achieved. Thus, when the planet 
carrier is assembled, absolutely no orientation or positioning measures have 
10 to be taken. 

Furthermore, it is proposed to configure the inner diameter of the ring- 
shaped projection of the cup body larger than the inner diameter of the 
receptacle of the flange part, whereby a thrust bearing receptacle is created, 
1 5 in which a thrust bearing is arranged. 

Advantageously, the second sleeve section is provided with teeth for brake 
or clutch plates. 

20 In other embodiments of the invention, the flange part and/or the step-like 
cup body is produced through non-cutting shaping of a sheet metal part. 
Advantages of these embodiments are the high strength and the low weight, 
the simple production, and the high dimensional accuracy and quality of the 
components, whereby expensive finishing work, especially in the area of the 

25 weld connection, is eliminated. 
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Furthermore, aligned bore holes are arranged in the first ring-shaped disk of 
the flange part and in the second ring-shaped disk of the cup body for 
holding pins, on which the planet gears are mounted. 

5 It is also provided that the weld connection between the ring-shaped 
projection of the step-like cup body and the ring-shaped receptacle of the 
flange part is produced by a resistance welding method. 

It is likewise conceivable that the inner surface of the tubular projection is 
10 provided with inner serrated teeth. This enables a positive fit connection of 
the planet carrier to a shaft. 

In another configuration of the invention, an inner ring of a free-wheel or a 
rolling bearing is installed on the cup-shaped projection. 

15 

The connection between the cup-shaped projection and the inner ring is 
preferably produced by a non-positive fit. However, a positive-fit connection 
or supporting external serrated teeth on the cup-shaped projection is also 
conceivable. 

20 

The inner ring can be configured both as a solid and also in the shape of a 
cup body with two rims produced through non-cutting shaping of a sheet 
metal part. 

25 In another advantageous configuration of the invention, the inner ring of the 
free-wheel comprises a cup body with two rims produced with a non-cutting 
method. This leads to significant weight savings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Additional features of the invention follow from the description below and 
5 from the drawings, in which embodiments of the invention are shown in a 
simplified form. Shown are: 

Figure 1 a schematic representation of a planet gearbox, 

10 Figure 2 a longitudinal section through a planet carrier according to the 
invention. 

Figure 3 a longitudinal section through a second embodiment of a planet 
carrier according to the invention. 

15 

DETAILED DESCRIPTION OF THE DRAWINGS 

As an example for the use of the teaching according to the invention, Figure 
1 shows a schematic illustration of a planet gearbox 1, wherein a planet 

20 carrier is designated with 2. The planet carrier 2 is rotationally locked with a 
shaft 3 and is provided with planet gears 4 offset from its longitudinal axis. 
The rotational axes of the planet gears 4 lie parallel to the longitudinal axis 
of the planet carrier 2. A sun gear 5 and an inner gear wheel 6, which are in 
constant engagement with the planet gears 4, are arranged concentrically and 

25 rotatably on the planet carrier 2 or the shaft 3. The planet carrier 2 is 
provided with a first plate body 7. By means of a second plate body 8, which 
is connected to the sun gear 5, these components can be coupled to each 
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Other. With the help of a third plate body 9, which is connected to the sun 
gear 5, the sun gear can be braked by a housing-fixed fourth plate body 10. 

The planet carrier 2 according to the invention, which is further shown in 
5 Figure 2, comprises a one-piece flange part 1 1 and a step-like, similarly one- 
piece, cup body 12. 

The flange part 1 1 is comprised of a radially extending first ring-shaped disk 
13 and an axially extending cup-shaped projection 14, extending from the 

10 inner edge of the first ring-shaped disk 13. Furthermore, the first ring-shaped 
disk 13 is provided with a cylindrical receptacle 15, which is formed by an 
axial offset and which extends outwards from the inner edge of the first ring- 
shaped disk 13 in the radial direction. A ring-shaped base 16 is formed on 
the end of the cup-shaped projection 14 that faces away fi"om the receptacle 

15 15. 

The step-like cup body 12 comprises a first sleeve section 17 and a second 
sleeve section 18, wherein the diameter of the first sleeve section 17 is 
smaller than that of the second sleeve section 18. The sleeve sections 17 and 

20 18 are connected at one end by a second ring-shaped disk 1 9, so that they are 
axially offset relative to each other. The second sleeve section 18 is provided 
on its outer periphery with teeth 20 for engaging clutch or brake plates (not 
shown). On the end of the first sleeve section 17 facing away from the 
second ring-shaped disk 19, there is a ring-shaped projection 21 that extends 

25 radially inwardly, whereby the stability of the first sleeve section 17 is 
increased. 
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The diameter of the receptacle 15 is adapted to the outer diameter of the first 
sleeve section 17. The first sleeve section 17 of the cup body engages flush 
in the radial direction with its projection-side end in the receptacle 15 of the 
flange part 11 and is partially overlapped by the receptacle in the axial 
5 direction. At the same time, the receptacle 1 5 is used as a stop for the ring- 
shaped projection 21. Through the configuration according to the invention 
of the two components of the planet carrier, both the radial and also the axial 
positioning of the two components relative to each other is reached without 
complicated positioning measurements. Positioning in the peripheral 
10 direction is not necessary due to the rotational symmetry of the individual 
components. 

Between the first sleeve section 17 and the receptacle 15 there is a non- 
positive connection. A ring-shaped weld connection 32 is thereafter 
15 provided between the ring-shaped projection 21 and the receptacle 15, 
whereby high strength is achieved for the connection, and the two compo- 
nents are secured against rotating in the peripheral direction. For producing 
the material fixed connection, a resistance welding method is proposed, such 
as, for example, capacitor discharge welding. 

20 

The inner diameter Dl of the receptacle 15 is smaller than the inner diameter 
D2 of the ring-shaped projection 21, whereby a thrust bearing receptacle 22 
is formed, in which a thrust bearing 23 is installed. On this thrust bearing, a 
sun gear (not shown) is mounted rotatable relative to the planet carrier. 

25 

The axial extent of the first sleeve section 1 7 is selected so that a receptacle 
space 24 is produced, in which planet gears 4 are arranged. The receptacle 
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space 24 is defined in the axial direction by the first 13 and the second ring- 
shaped disk 1 9 and inwards in the radial direction by the first sleeve section 
17. According to the configuration of the weld connection 32, the ring- 
shaped disks 13 and 19 are provided with bore holes 25, which are aligned 
5 relative to each other and in which pins 26 are fixed. Planet gears 4 are 
mounted rotatably on the pins. In the region of the planet gears 4, the first 
sleeve section 17 is provided with flat sections, in which recesses 27 are 
provided. These extend in the axial direction between the ring-shaped disks 
13 and 19. The expansion in the peripheral direction is held so that the planet 
10 gears 4 are fi^eely rotatable about the pins 26 and can be held by the recesses 
27. Here, the teeth of the planet gears 4 are in constant engagement with the 
gear of a not shown inner geared wheel and a similarly not shown sun gear. 

Both the flange part 11 and also the step-like cup body 12 are produced 
15 through non-cutting shaping fi-om a sheet metal part. With the exception of 
the bore holes 25, the individual components can be produced in one work 
cycle. Here, the flange part or the step-like cup body is produced in one deep 
drawing process. Then the weld connection 32 is produced and then the ring- 
shaped disks 13 and 19 are provided with bore holes at the corresponding 
20 points. This permits inexpensive production of the individual parts with 
simultaneous high dimensional accuracy. Furthermore, finishing steps, 
especially in the area of the weld connection 32, can be eliminated. 

At the inner periphery of the cup-shaped projection 14, inner serrated teeth 
25 28 are formed, whereby a shafl: (not shown) can come into effective positive 
fit connection with the planet carrier. Here, the ring-shaped base 1 6 is used 
as a stop for the shaft. 
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Furthermore, on the inner ring 29 of a free-wheel or rolling bearing for 
supporting the internal geared wheel is shown, which is installed on the cup- 
shaped projection 14 via a press fit. In addition, the inner ring can be 
5 effectively locked with the cup-shaped projection 14 by external serrated 
teeth 30 formed on the cup-shaped projection 14. The inner ring is shown 
with a solid form in the embodiment shown in Figure 2. 

In another embodiment of the invention, which is shown in Figure 3, the 
10 inner ring 3 1 comprises a cup body with two rims, which is produced with a 
non-cutting method and which also is effectively locked by a press fit in 
connection with external serrated teeth 30 formed on the cup-shaped 
projection 14. 

15 Through the exact fit arrangement of the two nearly rotationally symmetric 
components in each other, expensive centering measures during assembly 
can be eliminated. The individual components can be produced lightweight 
and inexpensively and a lightweight construction is realized through the use 
of a starting material in the form of sheet metal. 
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List Of Reference Symbols 





1 


Planet gearbox 




2 


Planet carrier 


5 


3 


Shaft 




4 


Planet gear 




5 


Sun gear 




6 


Internal geared wheel 




7 


First plate body 


10 


8 


Second plate body 




9 


Third plate body 




10 


Fourth plate body 




11 


Flange part 




12 


Cup body 


15 


13 


First ring-shaped disk 




14 


Cup-shaped projection 




15 


Receptacle 




16 


Ring-shaped base 




17 


First sleeve section 


20 


18 


Second sleeve section 




19 


Second ring-shaped disk 




20 


Teeth 




21 


Ring-shaped projection 




22 


Thrust bearing receptacle 


25 


23 


Thrust bearing 




24 


Receptacle space 




25 


Bore hole 
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26 Pin 

27 Recess 

28 Inner serrated teeth 

29 Inner ring 

5 30 Outer serrated teeth 

3 1 Inner ring 

32 Weld connection 

Dl Inner diameter 
10 D2 Inner diameter 
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